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An electronic apparatus With a display unit that can display 
icons indicating an apparatus state or an operating condition 
based on an on-screen display function includes an apparatus 
condition detecting unit that detects a change of the apparatus 
state or a change of a setting of the operating condition; an 
icon assigning unit that assigns an icon indicating the appa 
ratus state or the operating condition for Which the change is 
detected by the apparatus-condition detecting unit; and an 
on-screen-display controller that displays the icon assigned in 
a shape different from the icon before being assigned. 
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ELECTRONIC APPARATUS WITH DISPLAY 
UNIT, INFORMATION-PROCESSING 
METHOD, AND COMPUTER PRODUCT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present document incorporates by reference the entire 
contents of Japanese priority document, 2004-080795 ?led in 
Japan on Mar. 19, 2004 and 2005-038267 ?led in Japan on 
Feb. 15, 2005. 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 
The present invention relates to an electronic apparatus 

With a display unit, an information-processing method, and a 
computer product. 

2) Description of the Related Art 
Recently, digital still cameras, portable telephones 

equipped With a digital camera, and the like are in Widespread 
use as a media of image information. These apparatuses can 
provide various functions by handling the image information 
as electronic data. 

An on-screen display (OSD) function is one of those func 
tions, so far used as a user interface. According to the OSD 
function, icons that indicate device states and operating con 
ditions, characters, or the like are displayed in superimposi 
tion on a main image on a display screen. Based on these icons 
and the like that indicate a set operation mode of the device 
and give guidance to a device user, the user can interact With 
the device. 

For example, Japanese Patent Application Laid-Open No. 
H11-146234 discloses a conventional example of a device 
having the OSD function. The invention described in this 
publication relates to a digital camera. The digital camera has 
a mode of reproducing and displaying image data stored in a 
memory card, and a mode of displaying a photographed 
image through the digital camera. Image data and character 
data shoWing a counter, a date, a photographing condition, 
and the like are combined, and the combined data are dis 
played on a screen of a liquid crystal display device (LCD) as 
a display unit. The invention disclosed in this publication has 
an object of securing a normal display by avoiding a differ 
ence of siZes betWeen character data displayed on the screen 
attributable to different scan speeds betWeen the display 
modes. 

Digital cameras, portable telephones, and the like having 
relatively small displays have the OSD function Which is used 
as the user interface. Further, in recent years, these devices 
have various functions based on the progress of advanced 
multiple functions. In this situation, many icons are displayed 
on the screen of a limited siZe; therefore individual icons need 
to be small. 
When the icons are small, characters that are set on the 

screen have poor visibility because of garbled display. The 
user cannot con?rm the oWn setting, and may make an erro 
neous setting of functions. When display siZes of the charac 
ters are increased to avoid the poor visibility, these characters 
may hinder the display of base image data. Further, all the 
icons cannot be displayed because of the large siZe. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve at least the 
above problems in the conventional technology. 
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2 
An electronic apparatus With a display unit according to 

one aspect of the present invention, Which can display icons 
indicating an apparatus state or an operating condition based 
on an on-screen display function, includes an apparatus-con 
dition detecting unit that detects a change of the apparatus 
state or a change of a setting of the operating condition; an 
icon assigning unit that assigns an icon indicating the appa 
ratus state or the operating condition for Which the change is 
detected by the apparatus-condition detecting unit; and an 
on-screen-display controller that displays the icon assigned in 
a shape different from the icon before being assigned. 
An information-processing method according to another 

aspect of the present invention, Which is for controlling an 
electronic apparatus With a display unit that can display icons 
indicating an apparatus state or an operating condition based 
on an on-screen display function, includes determining a 
change of the apparatus state or a change of a setting of the 
operating condition; assigning an icon indicating the appara 
tus state or the operating condition for Which the change is 
detected at the determining; and displaying the icon assigned 
in a shape different from the icon before being as signed based 
on the on-screen display function. 
A computer-readable recording medium according to still 

another aspect of the present invention stores a computer 
program that makes a computer execute the above informa 
tion-processing method according to the present invention. 

The other objects, features, and advantages of the present 
invention are speci?cally set forth in or Will become apparent 
from the folloWing detailed description of the invention When 
read in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a basic con?guration of a 
digital camera according to an embodiment of the present 
invention; 

FIG. 2 is a schematic of icons enlarged on a liquid crystal 
display (LCD) based on an OSD function of the digital cam 
era according to the present embodiment; 

FIG. 3 is a ?owchart of a process procedure for an icon 
display control according to the present embodiment; 

FIG. 4 is a schematic for illustrating the LCD in Which a 
display changes to a normal display after icons are enlarged 
based on the OSD function of the digital camera, according to 
the present embodiment; 

FIG. 5 is a schematic for illustrating a change in the display 
of an enlarged icon on the screen; 

FIG. 6 is a schematic for illustrating a user setting screen 
When a user uses an icon enlarged-display function, and a 
display screen folloWing this setting, according to the present 
embodiment; 

FIG. 7 is a schematic for illustrating a display Within an 
optical ?nder When the OSD function according to the present 
invention is applied to an optical ?nder of a single-lens re?ex 
camera; 

FIGS. 8A and 8B are schematics for illustrating an 
example of an icon displayed in a different siZe When a 
function is changed from a default setting; 

FIGS. 9A to 9C are schematics for illustrating an example 
of an icon displayed in a different siZe When a setting of a 
photographing mode is changed from a close-up mode to a 
distant-vieW mode; 

FIGS. 10A and 10B are schematics for illustrating a change 
of a screen from a change state set to a default setting; and 

FIG. 11 is a schematic for illustrating an example of a 
display of icons When photographing conditions are set dif 
ferently from default conditions. 
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DETAILED DESCRIPTION 

Exemplary embodiments of the present invention Will be 
explained in detail With reference to the accompanying draW 
ings. In the following embodiment, a digital camera is 
explained as the electronic apparatus. The present invention 
can be also applied to an electronic apparatus other than the 
digital camera having a compact display as a user interface in 
Which a set operating mode and the like can be determined 
according to an icon display using an OSD function. 

FIG. 1 is a block diagram of a basic con?guration of the 
digital camera according to the present embodiment. The 
digital camera shoWn in FIG. 1 includes a lens 1, a mechanism 
2 including an automatic focusing mechanism, a charge 
coupled device (CCD) 3, a correlation double sampling 
(CDS) circuit 4, an analog/ digital (A/ D) converter 5, a digital 
signal processing circuit 6, a compressing/expanding circuit 
7, a dynamic random access memory (DRAM) 8, a memory 
card 9, an LCD 10, a driver 11, a synchronous generator (SG) 
12, a central processing unit (CPU) 13, an operating unit 14, 
a strobe light 15, a microphone 16, an ampli?er/?lter (AMP/ 
FILTER) 17, a digital/analog (D/A) converter 18, an audio 
data compressing/expanding circuit 19, an analog/ digital 
(A/D) converter 20, an (AMP/ FILTER) 21, and an on-screen 
display controller 22. 
A lens unit includes the lens 1, the mechanism 2 having an 

automatic focusing (AF) unit, a diaphragm, and a ?ltering 
unit. The CCD 3 converts an image input via the lens unit into 
an electric signal (analog image data). The CDS circuit 4 
decreases noise of a CCD imaging device. The A/D converter 
5 converts the analog image data input from the CCD 3 via the 
CDS circuit 4 into digital image data. In other Words, a signal 
output from the CCD 3 passes through the CDS circuit 4, and 
the A/D converter 5 converts this signal into a digital signal at 
an optimum sampling frequency. 

The digital signal processor 6 divides the image data input 
from the A/D converter 5 into color difference data and lumi 
nance data, and processes the data to correct and compress/ 
expand the image. 

The image compressing/ expanding circuit 7 carries out an 
orthogonal conversion/inverse orthogonal conversion as one 
process of the image compression/expansion based on the 
JPEG (Joint Photographic Experts Group), and a Huffman 
coding/Huffman decoding as a process of the image compres 
sion/ expansion based on the JPEG. 
On the other hand, a sound/ electric signal converting 

device like a microphone 16 converts sound into an electric 
signal, and this signal becomes audio data. TheAMP/FILTER 
17 ampli?es this audio data, and cuts off the ampli?ed audio 
data into a necessary band. The D/A converter 18 converts the 
audio data into digital audio data at a sampling frequency of 
tWo or more times of a predetermined band. The data com 
pressing/expanding unit 19 compresses and encodes the digi 
tal audio data. 

The DRAM 8 temporarily stores the compressed image 
data. The compressed image data is stored as an image data 
?le and the compressed audio data is recorded as an audio 
data ?le, in the memory card 9. 

The LCD 10 directly displays the image data photographed 
by the CCD 3, and displays an image corresponding to the 
image data recorded in the memory card 9. The LCD 10 also 
displays a set state of the digital still camera, such as a set 
mode, and an error, using the OSD function described in 
detail later. 

The CPU 13 controls the operation of each unit of the 
digital still camera folloWing a control program stored in the 
ROM 23, according to an instruction from the operating unit 
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4 
14 or an external operation instruction based on a remote 

control or the like (not shoWn). Speci?cally, the CPU 13 
issues a control command concerning the control of the 
recording of the image data and the control of the reproduc 
tion of the image data. The CPU 13 also issues a control 
command concerning the control of the display of icons in the 
on-screen-display controller 22, folloWing the OSD control 
program stored in the ROM 23. 
The operating unit 14 has operation buttons and the like to 

externally carry out a selection of a function, a photographing 
instruction, and various other settings. The on-screen-display 
controller 22 generates icon data, and outputs the generated 
icon data to the digital signal processing circuit 6 at timing of 
a dot clock in a predetermined cycle. The icon data includes 
character display data of a counter, a time, and a date, symbol 
data such as a photographing condition, and the like. 
The digital camera has a reproduction mode of displaying 

in the LCD 10 image data Which is photographed by the CCD 
3 and is temporarily stored in the memory card 9, and a 
through image mode of directly displaying in the LDC 10 
image data Which is photographed by the CCD 3. 
The recording of image data obtained by the digital camera 

is explained next. First, the CCD 3 converts an image picked 
up through the lens 1 into an electric signal (analog image 
data). The analog image data passes through the CDS 4, and 
is input to the A/D converter 5. The A/D converter 5 converts 
the analog image data into digital image data. The digital 
signal processing circuit 6 signal-processes the converted 
digital image data, and the processed image data is stored in 
the DRAM 8 via a CPU bus. The digital image data stored in 
the DRAM 8 is input to the compressing/ expanding circuit 7 
via the CPU bus, is compressed, and the compressed data is 
stored in the DRAM 8 again. After the digital image data is 
compressed, the CPU 13 records the compressed image data 
stored in the DRAM 8 as an image data ?le in a predetermined 
format, into the memory card 9, via the CPU bus. 

In the reproduction mode, the image data stored in the 
memory card 9 is reproduced as folloWs. When a user oper 
ates the operating unit 14 to assign an image data ?le stored in 
the memory card 9 to reproduce this image data, the com 
pressed image data in the assigned image data ?le is read out, 
and is stored in the DRAM 8. The image data stored in the 
DRAM 8 is input to the compressing/ expanding circuit 7 via 
the CPU bus, and is expanded. The expanded image data is 
stored in the DRAM 8 again. The expanded image data stored 
in the DRAM 8 is input to the digital signal processing circuit 
6 via the CPU bus, and is converted into a video signal to be 
displayed in the LCD 10. 

In the through image mode of directly displaying image 
data of a photographed image, the CCD 3 converts the image 
picked up through the lens 1 into an electric signal (analog 
image data). The analog image data passes through the CDS 
4, and is input to the A/D converter 5. The A/D converter 5 
converts the analog image data into digital image data. The 
digital signal processing circuit 6 signal-processes the con 
verted digital image data, and the processed image data is 
once stored in the DRAM 8. The image data is converted into 
a video signal to be displayed in the LCD 10. 
The on-screen-display controller 22 includes a command 

decoder that decodes a command input from the CPU 13, a 
video RAM (V RAM) 22b in Which icon data read from an 
icon data generator read-only memory (ROM) 22a is 
extracted, the icon data generator ROM 2211 that outputs icon 
data corresponding to a command sent out from the CPU 13, 
an oscillating circuit that outputs a dot clock to an output 
controller, and an output controller that outputs icon data 
extracted in the video RAM 22b to the digital signal process 
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ing circuit 6 at timing of the dot clock input from the oscil 
lating circuit, by synchronizing the icon data With a vertical 
synchronization signal and a horizontal synchronization sig 
nal. 
When a setting is changed based on an input operation from 

the operating unit 14, the on-screen-display controller 22 
receives reference result information from the CPU 13 after 
the CPU 13 refers to a setting memory 23 held by the CPU 13, 
and the on-screen-display controller 22 selects an item of 
Which setting is changed. 

The on-screen-display controller 22 inputs command data 
from the CPU 13. The on-screen-display controller 22 reads 
icon data indicated by a decoded command, from the icon 
data generator ROM 22a, and extracts the icon data in the 
video RAM 22b. The output controller outputs the extracted 
icon data to the digital signal processing circuit 6 at timing of 
the dot clock input from the oscillating circuit, by synchro 
nizing the icon data With the vertical synchronization signal 
and the horizontal synchronization signal. 

The digital signal processing circuit 6 combines a through 
image to be reproduced or a reproduced image, With icon data 
input from the on-screen-display controller 22. The digital 
signal processing circuit 6 carries out a signal conversion of 
the combined data so that it can be displayed, and displays the 
combined image on the screen of the LCD 10. 

The sensor 24 is an infrared sensor, for example. When an 
operator comes close to the digital camera to be able to 
operate the camera, the infrared sensor detects the approach 
of the operator. When the infrared sensor detects the operator, 
a detected signal is sent to the CPU 13 to make a setting so that 
the on-screen-display controller 22 can execute the OSD con 
trol function. For the sensor 24, the following sensors can be 
also used, in addition to the infrared sensor, a distance sensor 
that measures a distance betWeen the camera and a human 
body, a contact sensor that detects a contact of a human body 
on the camera, an optical sensor that detects using light, an 
eyeball detection sensor that detects an eyeball, an eyeshot 
detection sensor that detects an eyeshot of a person, and a 
pressure sensor that detects a pressure When a person holds 
the digital camera. The sensor 24 automatically detects that 
the operator is at a near position, and the CPU 13 starts the 
OSD control function using the OSD control program. 

The LCD 10 is a monitor that is generally disposed at the 
back of the digital camera, and is used to display an image to 
be photographed or display a photographed image. 

The LCD 10 is not limited to the monitor that is generally 
disposed at the back of the digital camera, but can be an 
electronic vieW ?nder (EVF). The LCD 10 can be also dis 
posed Within the optical ?nder to make a display. While the 
LCD is applied to the digital camera according to the present 
embodiment, the LCD can be also used for an icon display 
unit of the optical ?nder Within a general silver salt ?lm 
camera. 

The OSD function used as the user interface in the digital 
camera having the above con?guration is further explained. 

According to the present embodiment, an operation mode 
set by a user can be determined based on the display of icons 
using the OSD function. In the present embodiment, it is 
assumed that When a user does not set an operating condition 
such as a photographing condition, the operating condition is 
set in an automatic mode of automatically setting a photo 
graphing condition or is determined by default. When the 
setting of the automatic mode determined in advance in the 
device is changed by a user operation, the user can determine 
Whether the changed setting is correct. In other Words, in 
substantially all cases, the digital camera can carry out a 
proper photographing in the automatic mode or in the default 
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6 
setting. When the setting is to be changed, this means that the 
user intentionally changes the setting. Since the change of the 
setting has a risk of failure in photographing, the user needs to 
determine Whether the changed setting is correct. 

FIG. 2 is a schematic of icons enlarged on the LCD 10 
based on an OSD function of the digital camera according to 
the present embodiment. A screen 30a shoWs a normal dis 
play Where the icons are not a hindrance, and a screen 30b 
shoWs the icons that are displayed in an enlarged size imme 
diately before photographing an image. The display of the 
icons using the OSD function that enables the user to deter 
mine about the user setting is carried out simultaneously With 
the user setting. Conventionally, as shoWn on the screen 3011 
shoWn in FIG. 2, the icons are displayed at the edge of the 
screen by taking into account a size and a position that do not 
hinder the photographing image (a background image) of the 
camera that becomes a base of the display screen. Three icons 
shoWn on the screen 3011 shoWn in FIG. 2 indicate photo 
graphing conditions of Which setting is changed from a 
default setting by a user operation. In this example, these 
icons shoW a ?ash prohibition 31, a distant vieW 32, and a 
serial shot 33. Therefore, When the display is compact, it is 
dif?cult to recognize the icons, and the user may not realize an 
erroneous setting of photographing conditions. 

To overcome this di?iculty, according to the present 
embodiment, in displaying the setting conditions changed by 
the user operation, as shoWn by the screen 30b shoWn in FIG. 
2, the size of the icons shoWn on the screen 30a shoWn in FIG. 
2 is increased to about tWo to four times to obtain icons 31L, 
32L, and 33L to be superimposed on a major part of the 
background image (the image to be photographed by the 
camera). With this arrangement, the user can suf?ciently con 
?rm the setting contents, thereby solving the above problem, 
and improving visibility. 

Based on the input operation of the operating unit 14, the 
CPU 13 stores the setting of the photographing (operation) 
conditions changed by the user operation into the setting 
memory 25 that stores the control data. The setting memory 
25 holds the changed setting until When the poWer source is 
turned off or until When the setting is further changed at the 
next input operation. Therefore, in carrying out an enlarged 
display of the icons, the CPU 13 checks the setting memory 
25 to determine Whether there is a user setting. When the CPU 
13 determines that data is present in the setting memory 25, 
the CPU 13 speci?es the icons to be displayed in a large size 
based on the setting contents, and transmits a command to the 
on-screen-display controller 22 to control the display. Upon 
receiving this command, the on-screen-display controller 22 
takes out the icon data to be used for the indicated enlarged 
display, from the ROM, and outputs the icon data to the digital 
signal processing circuit 6. Required data for enlarged display 
can be prepared from the icon data used for a normal display 
based on calculation. 

The enlarged display of the icons is useful to con?rm 
Whether the setting operation is correct. This setting is main 
tained until the poWer source is turned off as described above. 
Therefore, it is necessary to con?rm the setting each time of 
photographing an image even When the setting is not carried 
out. The enlarged icons are superimposed on a major part of 
the image to be photographed by the camera as the base of the 
display screen, as shoWn on the screen 30b shoWn in FIG. 2. 
Therefore, When icons that completely hide the photographed 
image are used, it is desirable to use the control of ending the 
enlarged display of the icons after making a determination 
based on the enlarged icons, thereby returning the display of 
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the icons to the normal display state as shown on a screen 35b 
from the state of the enlarged display shown on a screen 35a 
shown in FIG. 4. 
A ?rst method of controlling the starting or the ending of 

the state of the enlarged display of the icons is based on an 
instruction by the user operation. For example, the user starts 
the enlarged display of the icons by half depressing a release 
button, and then returns the button from the half-depressed 
state to the original state, or depresses another hard key, 
thereby ending the enlarged display of the icons. 
A second method of controlling the starting or the ending 

of the state of the enlarged display of the icons is as follows. 
When a photographing condition is ready, the operator 
depresses the release (shutter) button. The CPU 13 deter 
mines that the photographing is ready, and starts the enlarged 
display of the icons.After a lapse of a predetermined time, the 
device automatically ends the enlarged display. 

The ?rst and the second methods can be used in combina 
tion. In other words, either the starting or the ending of the 
enlarged display is carried out automatically or is carried out 
by the user operation. Alternatively, the automatic control and 
the user operation can be used in combination. 

The enlarged icons are superimposed on a major part of the 
image to be photographed by the camera as the base of the 
display screen, as shown on the screen 30b shown in FIG. 2. 
Therefore, when the icons completely hide the image to be 
photographed, it is inconvenient for the user to determine an 
image construction of the object. 

To avoid this inconvenience, the enlarged icons are dis 
played as a semitransparent image. In using a method of 
displaying a semitransparent image, the user can also employ 
a system in which the user can select a semitransparent or an 
opaque display. For example, the icons are used for the opera 
tion at the display time or for the user setting carried out in 
advance. The method of displaying the enlarged icons as a 
semitransparent image is effective because the image to be 
photographed is visible through the semitransparent image 
when the user cannot end the enlarged display of the icons, 
that is, when the device automatically ends the enlarged dis 
play. The semitransparent image can be superimposed on the 
base image on the display screen based on a known method. 

The photographing operation by the camera can be inde 
pendent of the operation of enlarging the icons. Based on the 
same concept as the semitransparent display of the enlarged 
icons, it is necessary to avoid restricting the photographing 
operation as much as possible while allowing the photo graph 
ing operation with a display of enlarged icons. Therefore, 
while the icons are displayed in a large siZe, the camera is set 
to a photographable state. In other words, while the icons are 
displayed in a large siZe, the user can photograph the image 
when the user depresses the release (shutter) button. By car 
rying out the control following these conditions, the user can 
perform a proper photographing without missing a shutter 
chance. 

The enlarged display of the icons can be started when the 
power source of the digital camera is turned on. With this 
arrangement, the user can visually con?rm a change of the 
setting simultaneously with the turning on of the power 
source for photographing. 
The icons corresponding to the changed setting can be 

displayed after a lapse of a certain time since the user turns on 
the power source of the digital camera. This is suitable 
because, in many cases, the user does not start the photo 
graphing operation immediately after the power source is 
turned on. 

The icons corresponding to the changed setting can be 
displayed after a lapse of a ?rst predetermined time since the 
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8 
user turns on the power source of the digital camera, and the 
icons can be returned to a normal mode after a lapse of a 
second predetermined time. When the power source is turned 
on, the user visually con?rms the changed setting after a lapse 
of a certain time. After ending the visual con?rmation in a 
certain time, the user carries out the normal photographing. 
Therefore, it is very convenient when the enlarged display of 
the icons is returned to the normal display by the time when 
the photographing operation is carried out. 

In displaying the icons corresponding to a changed setting 
in the digital camera, the enlarged icons can be displayed at 
timing when the object is in focus in a half-depressed state of 
the shutter button. When the enlarged icons are displayed at 
the timing when the object is in focus in a half-depressed state 
of the shutter button of the digital camera, the user is not 
hindered by the enlarged display from looking at the object 
screen until immediately before the user starts half depres sing 
the shutter button. The enlarged icons are displayed when the 
user starts half depressing the shutter button. Therefore, the 
user can secure visibility of con?rming the object, and vis 
ibility of con?rming the icons corresponding to the changed 
setting. 
The operating unit 14 can have an input button which the 

operator can depress. When the operator depresses the input 
button, the operating unit 14 transmits an input signal to the 
on-screen-display controller 22. Upon reception of the input 
signal, the on-screen-display controller 22 can control start 
ing, ending, and suspending the enlarged display of the icons. 
This arrangement can improve the degree of freedom of the 
operator. 
An embodiment of an icon display control using the OSD 

function that enables the user to con?rm the user setting is 
explained next. In the following embodiment, a display start 
ing and a display ending are controlled either automatically or 
by the user operation. 

FIG. 3 is a ?owchart of a process procedure for an icon 
display control according to the present embodiment. The 
operation of the icon display control executed by the CPU 13 
is explained with reference to the ?owchart shown in FIG. 3. 
First, the CPU 13 determines whether a setting condition is 
complete and photographing conditions are ready (step 
S101). 
When it is con?rmed that the photographing is possible 

(YES at step S101), the CPU 13 determines whether the user 
has changed a setting condition (step S102). This processing 
is obtained as a result of checking a memory area for storing 
the user setting. When there is a changed setting of condition, 
the changed setting condition is stored in the memory area. 
When there is no setting condition that is changed by the 

user operation (N O at step S102), it is not necessary to deter 
mine a user setting (there is no enlarged display of icons), and 
the operation ends. 
On the other hand, when there is a setting condition that is 

changed by the user operation (YES at step S102), the CPU 
13 speci?es the changed setting condition, assigns icons cor 
responding to the speci?ed setting condition as icons to be 
displayed in a large siZe, and transmits an on-screen display 
command to the on-screen-display controller 22, thereby 
starting the enlarged display of the target icons (step S103). 
According to the present embodiment, the enlarged display of 
the icons is carried out for a predetermined time. In order to 
carry out this time control, a timer is turned on to count the 
predetermined time. 

According to the present embodiment, after the user con 
?rms the setting of the changed setting condition by looking 
at the enlarged display of the icons on the screen, the user can 
instruct to end the enlarged display of the icons, because the 










